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ABSTRACT
The occurrence of cagA and vacA alleles among
Helicobacter pylori isolates from Turkish patients
and their relationship with ulcer disease outcome
was investigated. Among isolates from 47 patients
with peptic ulcer disease and 51 patients with
non-ulcer dyspepsia, 72.3% and 44.4%, respect-
ively, were cagA-positive (p 0.019). Most (88.8%)
isolates were typed as vacA s1, and all of these
were subtype s1a. The commonest (51.0%) vacA
genotype was s1a m1. The results of multivariate
analysis indicated that infection with cagA-posit-
ive H. pylori was the only variable associated with
an increased risk of peptic ulcer disease (odds
ratio, 3.01; 95% confidence interval, 1.27–7.10;
p 0.012).
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It is estimated that 50% of the world’s population
is infected with Helicobacter pylori, but the factors
associated with different outcomes, such as non-
ulcer dyspepsia (NUD), peptic ulcer disease
(PUD) or gastric carcinoma, are unknown [1].
This diverse clinical outcome may be associated
with the expression of virulence factors. The
cytotoxin-associated gene (cagA), which is not
present in every H. pylori strain, is considered to
be a marker for the cag pathogenicity island, and
its expression is associated with severe infection
[2,3]. In contrast, the vacuolating cytotoxin gene
(vacA) is present in most H. pylori strains,
although the VacA toxin may not be expressed
in all cases [4]. The vacA gene contains a signal
region and a middle region [5], both of which are
divided into two allelic types: s1 or s2, and m1 or
m2, respectively. These types are divided into the
subtypes s1a, s1b or s1c, and m2a or m2b [6,7].
Both s1 m1- and cagA-positive strains have been
reported to be associated with PUD [1,6,8] and
gastric carcinoma [9].
Previous studies have indicated that there are
regional and ethnic differences in the distribution
of H. pylori subtypes, suggesting that, in a given
geographical area, the H. pylori genotype may be a
significant factor in infection progression [10,11].
To our knowledge, data regarding the vacA
genotypes of H. pylori isolates from a Turkish
population have not been reported previously.
Therefore, the prevalence of cagA and vacA
genotypes was investigated in H. pylori isolates
from Turkish patients with NUD and PUD, in
order to assess the relevance of genotype in
predicting disease outcome in this distinct geo-
graphical population.
Ninety-eight H. pylori isolates were recovered
from antral biopsies of patients with gastrointes-
tinal symptoms. Patients were excluded from the
study if there was a history of gastric surgery,
malignancy, active gastrointestinal bleeding, HIV
infection, or use of antibiotics, bismuth com-
pounds, proton pump inhibitors, steroids or
other immunosuppressive drugs within the
4 weeks before endoscopy. Informed consent was
obtained from all patients, and the study was
approved by the Ethical Committee of Karadeniz
Technical University Farabi Hospital, Trabzon.
Specimens were cultured on Brucella Agar
(Difco, Detroit, MI, USA) as described previously
[6]. Organisms were identified by colony mor-
phology and oxidase, catalase and urease activity,
and DNA was extracted with a standard phenol–
chloroform–isoamyl alcohol procedure [12].
PCR assays included primers for cagA and vacA
alleles [8,11–13], 10 mM Tris-HCl (pH 8.0), 50 mM
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KCl, 1.5 mM MgCl2, 200 lM each deoxynucleo-
tide, 1.5 U of Taq DNA polymerase, and 50–200 ng
of extracted DNA in a final volume of 50 lL. PCR
conditions were as described previously [12,13],
with product separation in agarose 2% w ⁄ v gels.
Reference strain ATCC 49503 was used as a
positive control.
The occurrence of different H. pylori genotypes
in PUD and NUD patients was analysed with
chi-squared tests, and a multivariate analysis was
performed with the use of a binary logistic
regression model to estimate predictable values
of cagA and vacA status for PUD outcome.
Members of the study population (n = 98; 48
males; median age 43 years; age range 18–
77 years) were classified at the time of endoscopy
as having PUD (n = 47) or NUD (n = 51) (i.e., no
evidence of mucosal ulceration, but with chronic
gastritis as diagnosed by histological examina-
tion). Of 58 (59.2%) cagA-positive isolates, 34
(72.3%) were from PUD patients (p 0.019)
(Table 1). Most (88.8%) vacA-positive isolates
were type s1, and all s1 isolates belonged to
subtype s1a. Fifty (51%) isolates were type m1
(Table 1). Multivariate analysis indicated that
infection with cagA-positive H. pylori was the
only variable associated with an increased risk of
PUD (Table 2).
The prevalence of H. pylori in Turkey ranges
from 53% to 86% [14,15]. With the use of
serological assays, the proportion of cagA-positive
H. pylori strains has been found to be 55.6–80.4%
in Turkish patients, with cagA seropositivity being
significantly higher in PUD patients than in NUD
patients [16], although there was no association
between cagA status and gastric or duodenal ulcer
lesions [17]. In the present study, 59.2% of isolates
were cagA-positive according to the results of a
PCR-based typing system, and cagA-positive
strains were associated more strongly with PUD
(three-fold risk) than were cagA-negative strains.
In contrast, the results of other studies have
indicated that the association between cagA
positivity and risk of disease is weak or absent
[18,19].
In the present study, vacA s1 was the dominant
allele, and all of these isolates were of the s1a
subtype. In the USA, s1 has been found to be the
commonest vacA genotype, with a frequency
ranging from 65% to 100% in different ethnic
groups. Worldwide, the major vacA s1 subtypes
include s1c in Vietnamese subjects (93%), s1a in
white subjects (47%), and s1b in black and
Hispanic subjects (93% and 90%, respectively)
[11]. Most (72%) Portuguese patients were infec-
ted with subtype s1b strains, whereas most (61%)
Dutch patients were infected with subtype s1a
strains [20]. The vacA s1c subtype was more
prevalent (80.4%) among Korean patients [1]. In
Argentina and Germany, the most prevalent
subtype was s1a (60% and 79.61%, respectively)
[2,12]. In the present study, there was no signifi-
cant difference between the occurrence of the
vacA m1 and m2 alleles. In contrast, the m1 allele
was predominant among strains recovered from
Japanese and Korean patients (98% and 78.9%,
respectively) [1,3].
In conclusion, this study demonstrated that
vacA s1a m1 and cagA-positive H. pylori are the
commonest genotypes in the Black Sea region of
Turkey, and that there may be an association
between PUD and cagA-positive status. However,
there was no association between vacA genotype
and PUD.
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